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Description 

This invention relates to a method of producing 
a laminate. 

UK Patent Number 2,032,844 d scrib s a 
method of producing a laminate comprising 
placing a pair of sheets of frangible material in 
face-to-face relationship, introducing between the 
sheets a liquid which on solidifying forms a 
polymer of greater resistance to fracture than the 
sheets and adheres to the sheets, forming around 
the periphery of the sheets a continuous barrier to 
passage of the liquid thereby to retain the liquid 
between the sheets, wherein at least part of the 
barrier* is gas-permeable, expelling air from the 
intersheet space through the barrier so as to 
cause the liquid to fill the intersheet space, and 
solidifying the liquid to form a bonded laminate. 

In practice the barrier is usually formed by gas- 
permeable and liquid-impermeable adhesive tape 
through which air escapes to allow the liquid to 
fill the intersheet space. The air escapes through 
the tape fairly slowly, however, and this can be a 
disadvantage when large laminates are being 
produced. 

FR — A — 2 360 527 discloses a method of pro- 
ducing a laminate comprising placing a pair of 
glass sheets to be laminated in face-to-face 
relationship, introducing between the sheets a 
liquid synthetic material which on solidifying 
adheres to the sheets, forming around the 
periphery of the sheets a continuous barrier to 
passage of the liquid, the liquid being thereby 
retained between the sheets, provided through 
the barrier or seal a needle to allow air to escape 
through it from the intersheets space, removing 
the needle and solidifying the liquid. This French 
specification deals with the problem of removing 
air from between the liquid and the peripheral 
seal during manufacture of the laminate but it is 
not concerned in any way with air bubbles trap- 
ped within the body of the liquid. 

According to the present invention there is pro- 
vided a method of producing a laminate, com- 
prising placing a pair of sheets to be laminated in 
face-to-face relationship, introducing between the 
sheets a liquid which on solidifying adheres to the 
sheets, forming around the periphery of the 
sheets a continuous barrier to passage of the 
liquid thereby to retain the liquid between the 
sheets, inserting a conduit through the barrier 
and into the liquid, disposing an open end of the 
conduit in or adjacent an air bubble within the 
liquid, applying suction to the conduit to draw the 
air bubble into the conduit, and solidifying the 
liquid. 

Preferably the conduit has a bore of from 0.2 to 
0.8 mm. 

The conduit can additionally be used to allow 
rapid but controllabl removal of air during filling 
of the intersh et spac with liquid. Air can pass 
through the conduit until at least th majority of it 
has been removed, at which point the conduit can 
either be removed completely or blocked against 
further passage of air or liquid. This latter action 
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can be p rformed for xample by sealing the 
outlet end of the conduit so that air then trapped 
in th conduit prevents entry and passage of 
liquid. 

5 Preferably removal of the conduit should not 
I ave an aperture through which liquid can es- 
cape before solidifying; when for example the 
seal is resilient the aperture formed by passage of 
the conduit can reclose, particularly under the 
ro weight of one of the sheets. 

The sheets may be of frangible material and the 
liquid on solidifying preferably forms a polymer 
having greater resistance to fracture than the 
sheets. 

is The barrier can either be gas-permeable, for 
example "Scotchmount" tape, or non-permeable 
such as rubber strip. 

When the conduit is used during filling of the 
intersheet space, in the gas-permeable case the 
20 conduit can be withdrawn or blocked shortly prior 
to the liquid filling the entire intersheet space, the 
remaining air escaping through the barrier. If the 
seal is non-permeable the conduit is left in posi- 
tion and open until the liquid resin has filled the 
25 envelope and all the air has escaped. 

The conduit may be any suitable narrow-bore 
instrument such as a hollow needle, and is prefer- 
ably small to allow the aperture formed through 
the barrier to reclose on withdrawal of the con- 
30 duit It has been found that hollow needles having 
an inside diameter about 0.75 mm, and those 
having an outside diameter of 1 mm or less, are 
especially effective. 
Air bubbles often become trapped within the 
35 liquid in the intersheet space, and these are 
removed by the present method by presenting 
the end of the conduit to the air bubble. Suction is 
then applied, thus drawing the air into the conduit 
for removal from the intersheet space. The con- 
40 duit may be inserted into the air bubble or merely 
disposed close to it, as the suction can draw the 
bubble into the conduit even at a distance. 

When the conduit is used during filling of the 
intersheet space it can be located at the area of 
45 the intersheet space most likely to retain air 
longest, or can be withdrawn and re-inserted 
several times as the liquid spreads into different 
areas. More than one conduit can be used simul- 
taneously as required. 
so An example of a method of filling an intersheet 
space with resin, with the assistance of needles 
such as those used in the present invention, will 
now be described, with reference to the accom- 
panying drawing which is a plan view of a 
55 laminate being formed. 

Two rectangular sheets of glass are cleaned 
using a glass washing machine and gas-per- 
meable "Scotchmount" tape is applied to all four 
edges of the perimeter of one of the sheets. The 
60 paper protecting th adhesive faces of the tape is 
removed from the b ttom edge and both upright 
edges, and the s cond sheet of glass is laid in 
position n the first sh et so as to adhere to the 
tape. The two face-t -face sheets are then laid on 
65 an indin d tilting table, both sheets of glass are 



prised apart at th ir fr dges and a funn I is 
inserted between them. 

1% of silane A172 adhesion promotor is added 
to an amount of UVAC 2721 (Warwick Chemicals) 
resin calcuiat d as correct f r filling the intersheet 
volume. 1% of methyl ethyl K tone peroxid 
catalyst is then added to the resin/silane mixture 
with gentle but thorough mixing and the mixture 
is allowed to stand until all air bubbles have 
escaped. The mixture is then poured slowly be- 
tween the sheets through the funnel. 

When the mixture has settled in the lower part 
of the cavity the funnel is removed and a wedge 
inserted to keep the sheets apart. The protective 
paper is then removed from the tape at the top 
edge of the sheets and the table lowered until 
horizontal; at the same time the space at the top is 
decreased. A pair of hollow needles having a bore 
of 0.6 mm are inserted through the tape, which at 
this time seals all round the sheets forming a 
closed but air-permeable envelope, as shown in 
the drawing in which the upper sheet is 1, the tape 
is 2, the needles are 3 and the liquid resin is 4. The 
resin spreads across the envelope forcing the air 
in pockets 5 to escape through the needles 3. 
When the resin has approached close to the 
needles 3 ends within the envelope the needles 3 
are withdrawn, and the weight of the sheet 1 
causes the tape 2 to close the aperture formed on 
insertion of the needles 3. The remaining air in the 
pockets 5 permeates through the tape 2 until the 
entire intersheet space is filled with the resin 4. 
The resin is then allowed to cure and a bonded 
laminate is obtained. 

During filling of the intersheet space with resin, 
the needles 3 can If desired by connected to, for 
example, an air pump which runs continuously, 
and in this way rapid production of laminates can 
be made by positive suction of the air from many 
envelopes in succession or simultaneously. 

Claims 

1. A method of producing a laminate, com- 
prising placing a pair of sheets to be laminated in 
face-to-face relationship, introducing between the 
sheets a liquid which on solidifying adheres to the 
sheets, forming around the periphery of the 
sheets a continuous barrier to passage of the 
liquid thereby to retain the liquid between the 
sheets, inserting a conduit through the barrier 
and into the liquid, disposing an open end of the 
conduit in or adjacent an air bubble within the 
liquid, applying suction to the conduit to draw the 
air bubble into the conduit, and solidifying the 
liquid. 

2. A method according to Claim 1, wherein the 
conduit has a bore of from 0.2 to 0.8 mm. 

3. A method according to Claim 1 or 2, wherein 
the conduit has an outside diameter f 1 mm or 
less. 

4. A method according to any one of the pre- 
ceding Gaims, wherein the conduit is removed 
from the intersheet space prior to the liquid being 
solidified. 



056 719 




5. A method according to Claim 4, wh r in at 
least the part of the barrier through which the 
conduit passes is closable on rem val of the 
conduit. 

5 6. A method according to any one of the pre- 
ceding Claims, wherein at least the part of the 
barrier through which the conduit passes is re- 
silient. 

7. A method according to any one of the pre- 
10 ceding Claims, wherein at least part of the barrier 
is gas-permeable but liquid-impermeable. 

Patentanspruche 

is 1. Verfahren zum Herstellen eines Laminats, bei 
dem man ein Paar zu verbindender Schichten 
Flache an Flache zueinander plaziert, zwischen die 
Schichten eine Flussigkeit einfuhrt, die nach dem 
Verfestigen an den Schichten anhaftet, um den 

20 Umfang der Schichten he rum eine durchgehende 
Flussigkeitsbarriere bildet, wodurch die Flussig- 
keit zwischen den Schichten eingeschlossen wird, 
eine Leitung durch die Barriere hindurch in die 
Flussigkeit einfuhrt, ein offenes Ende der Leitung 

is innerhalb oder in der Nahe einer Luftblase in der 
Flussigkeit anordnet, die Leitung einer Saugkraft 
aussetzt, um die Luftblase in die Leitung zu 
Ziehen, und die Flussigkeit verfestigt. 

2. Verfahren nach Anspruch 1, bei dem die 
30 Leitung eine Boh rung von 0,2 bis 0,8 mm auf- 

weist. 

3. Verfahren nach Anspruch 1 oder 2, bei dem 
die Leitung einen AuSendurchmesser von 1 mm 
oder weniger aufweist. 

35 4. Verfahren nach einem der vorhergehenden 
Anspruche, bei dem die Leitung aus dem Raum 
zwischen den Schichten entfernt wird, bevor die 
Flussigkeit verfestigt wird. 

5. Verfahren nach Anspruch 4, bei dem wenig- 
40 stens der Teil der Barriere, durch den die Leitung 

fuhrt, beim Entfernen der Leitung verschlieSbar 
ist. 

6. Verfahren nach einem der vorhergehenden 
Anspruche, bei dem wenigstens der Teil der 

45 Barriere, durch den die Leitung fuhrt, nachgiebig 
ist 

7. Verfahren nach einem der vorhergehenden 
Anspruche, bei dem wenigstens ein Teil der 
Barriere gasdurchlassig, aber flussigkeitsun- 

so durchlassig ist 

Revendications 

1. Precede* de fabrication d'un lamina, carac- 
55 terise en ce qu'il consists: a disposer face a face 
deux feuillets a laminer; a introduire entre les 
feuillets un liquide qui adhere aux feuillets en se 
solidifiant; a former le long de la p6riph6rie des 
feuillets une barriere continue au passage du 
so liquide afin d retenir celui-ci entre les feuillets; a 
insurer un conduit i travers la barriere et dans le 
liquide; a disposer une extremite ouverte du 
conduit dans ou pres d'une bulle d'air d I'interieur 
du liquide; a exercer une aspiration dans le con- 
es duit pour tirer la bulle d'air dans le conduit;, et a 
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solidifier le liquide. 

2. Procede suivant la rev ndicati n 1, carac- 
terise en c que le conduit a un alesage c mpris 
entre 0,2 et 0,8 mm! 

3. Procede suivant la revendication 1 ou la 
revindication 2, caracterise en ce que le conduit a 
un diametre xterieurd 1 mm ou moins. 

4. Procede suivant Tune quelconque des revin- 
dications precedentes caracterise en ce qu'on 
retire le conduit de I'espace entre les feuillets 
avant solidification du liquide. 

5. Procede suivant la revendication 4, carac- 
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te>ise en ce qu'au moins la partie de la barriere 
que trav rse le conduit p ut-etre fermee lors du 
r trait du conduit. 

6. Procede suivant Tune quelconque des reven- 
5 dications preced ntes, caracterise en ce qu'au 

moins la partie de la barriere que traverse le 
c nduft est elastique. 

7. Procede suivant Tune quelconque des reven- 
dications precedentes caracterise en ce qu'au 

to moins une partie de la barriere est permeable aux 
gaz mais impermeable aux liquides. 
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